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* ' ^ a B a >i ft m & 3d #j n Ik (bond pad)_L fl> & $ $ t % € 
& & (conductive bump)' it # - # & # It & £ b s b * A 

6^ > ■ J. t ^ f tl ^ 4: ^ IMh f iU ^ f f ^ • & & ' 
^StJfcJfcttJi^J&^&^tEafr**. (conductive trace)' it 
tiL%r%.m#L%'\±&&S-^ , %&&Z-*l'&-*&W ° * ^ * t W 
& _h & tfc - 4£ # W (solder m a s k )>f - « IE ^ #] ^ W «t * 
^ it M ?L ' a t f t t ^ !I t ^ # ^ M ?L ^ & ft M £ 
*t «t J*, (solder bal 1 )^ it • ifcb « ^ tt *f M. # *'J ffl * € 
&J&&giibB B aJ*-t$f^tt4fc£ ' w "t ^ & # H t a 

* a & n «ii it. # 5- <?■ & ' * 
14 • 

* * * * ■ : * IB 

2 0 a a a * 

x ; £^#8^^ (Mm^m~- semiconductor package having conductive bumps on 

CHIP AND MEHOD FOR FABRICATING THE SAME) 

A semiconductor package having conductive 
bumps on a c hri p and a method for fabricating the 
same are provided. A plurality of the conductive 
bumps are deposited respectively on bond pads 
formed on an active surface of the chip. The chip 
and conductive bumps are encapsulated by an 
encapsulation body, with ends of the conductive 
bumps exposed outside of the encapsulation body. A 
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- . : SEMICONDUCTOR PACKAGE HAVING CONDUCTIVE BUMPS ON 

CHIP AND MEHOD FOR FABRICATING THE SAME) 

plurality o f _ c o n d u c t i v e traces are formed on the 
encapsulation- body and electrically connected to 
the exposed ends of the conductive bumps. A solder 
mask layer is applied over the conductive traces 
while exposing predetermined portions of the 
conductive traces via a plurality of openings 
through the solder mask layer. The exposed 
portions of the conductive traces are connected to 
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- > : SEMICONDUCTOR PACKAGE HAVING CONDUCTIVE BUMPS ON 

CHIP AND MEHOD FOR FABRICATING THE SAME) 

a plurality _o f solder balls respectively. The 
conductive birmps on the bond pads of the chip 
desirably allow easy positional recognition of the 
bond pads, thereby making the conductive traces 
well electrically connected to the bond pads 
through the conductive bumps so as to assure the 
quality and reliability of the semiconductor 
package . 
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i - (l) 

[ # m A 41 & #r 41 ] 

*. «■ # *Bfl-«4-^«*f«.#A* U & ' ML # - * 

# C b b b >} * «, # 4i 4- tf- It it * # ' aAHi4tt + *tt^* 

# 41 * • 

[ & & #r 1 

4-3fft£fi£##-*iffi tt*t5-^-*«t^it# #'J 

*o 4- If b B b £ J- it t *'J ffi M %. ffi ffi tL ft it « «. B a a £ 6*J & 

^ - ^fS^f#^^t^^tt-l^^ as. 'J- ' a ft # & 

{±J-^t a B B >i.^L^^#(chip scale package- C S P ) ' £ # 

m. & n m. cspm & <t jl *r n & x k-^^^^^a^k 

* B * *«J £ 5,892,179^ 6,103,552^ 6, 2 87, 8 9 3 ^ 
6, 3 5 0, 6 6 8A 6,433,42 7«!fc Bp* CSP# 4* ' 

#JL#^B B B^-L^^^f^ (build-up layers)^ ^ * ft ffl 
as JJ*«#4H*»;&*L&tJ.jfc£# ' J- *'J R * # ( RDL • 
redistribution 1 a y e r )& #r 4 K. b b b >5 _L «J ^ & 5. fid «fc to 
£ - $ 519 #r ' £. ft CSPJ* * # £ *t ^ j& ^ B B B >} 1 041 

# ffi 4t ft (active surface)10 0_L^if>t • & = - ^fr f- 
4t ( d i e .1 e c t r i~ .c_ 1 a y e r ) 1 1 • It tSt ffr b b b # 1 04i # ffi * ft 10 0 
_tJfcM«t# *L 110- a ft b b b * 1 0_L #j If & 1 0 lH t* * 
*l 1 1 0*b ft : ttA^ttf 12' ^ & ^ « ^ « Hi 
it « te. # J. b s b JJ 1 OJi ^ I ^ It f 10 1° s| f t & 1 2_L 
»T $c f5: — *E I? #J (solder mask 1 a y e r ) 1 3 • ii II £ 3& f 
it « # #J ># 1 34i ffi ?L 1 3 Oft if € aff & 1 2# ffi 5t *b ft 




1 7331 V&. ptd ^ 6 1 



i - & (2) 

Jn^#j| 1 4# it ' i* *fc 14#JM^^^^i (*■ ffl ^ ( 
-l± it & ^ &r >v /jft ifc ( i n p u t / o u t p u t > I / 0 )*& 0 S lib ' #'J ffl 
9- « 3ft & 1 2# * 4l it & 60 n ' 36- 1 0 14 fie. J. * <f J£ 1 44s & 
# to % • a -ft. & lOHIf »t 1 2jH ^ *fc 1 4;& t *± it & 
m & ° if 4: ' -t B S B >K _L##&#!SL#S-^i£ (peripheral) 
lp -fi ^ I ^ # ffi (uneven p i t c h )# ?<j 8f > # ffl t ^ & & 
#r -ft « if # * # 4 4i If ffe. H « SflF & 4 fie. 5- fl £ ffl 

U & % & J& J. M. P-t ?>\ A (array )# ?'J #3 ft. 5. • & £ ^ 

A^ttw^^jt-L^-s.*^* ?»J # * (sp m 1* "Jfc » * *J 

m. © _L it CSPi% 4l 4& .ft ^ 3^ 4 .it & * «fe ffl ^ 

ISt ^ a S a >i Jl # ^ t Sfr * ^ P?< ^ a B a >! 

m >b & 'It ^ T ' a B a £ £ M. & & ft # A ^ & It £ * © £ # « 
3r £ *fc # * H £ *t * m- & ft & % *fc & *b « 44 it & 4L 

^ ifc ' * a * #'J * 6 , 2 7 1 , 4 6 9M, * A Mr % - « ^ a B a K 
_L*&/fc*Jttt^4t4**ft ' # ft 1^ & £ & & Ifc £ #j £ © g 

• a n m & & m *\ m - m % # « 1 sai a ^ a B B >h i # # 

ffl ^ © 1 0 22l #J * 10 3' © a a a 1 04L ^ ffl 4t ® 100^11 
& M $L m 1 560 ^ © 1 5 0# -f- • ^ ' %ti9i - % - ft % % 
16^ B | ^ 1 04L ft m * © 1 0 OA # & J* tt 1 560 * © 1 5 0_L > jfc 
ffl # 4=1 ^ ( 1 a s e r drilling)&4*fMtSt£*tir?iS#- 
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if % M 1 64L tt *l 16 0' || ft A a B a >j 1 0_L 60 ^ & 101= 

£ ' *t* & £ *t ^ € 3ft Ml 1 2 (T ft " % - ^ € 3ft Ml " )^ « * - 

4r € * 16' JM& 3? - ^ -t 3ft Ml 1 *b ft ^ # Q 1 0 If 4± it 

« ^ ' *MjE£-ff-«Sfrfc 12J:tt-$^-^t^ 1 7 • 

Ji M tSt > it It ? * — € Jk 1 7^ 1" -?l 1 7 Oj-x H ^ ft rfj £ - 

3f € sr> mi i 26<j flj ;t *p ^ ' & t& % ~ iv % j% \i-t m & z $t 

% si. % m Ml 1 8 ' ffo $t * ~ ^ "t 3ft Ml 1 8&- $ - if « m Ml 1 2 
60 *h ft £P ^ i£ & 0 * & ' 3fr * — t*- t Sft Ml 1 8_L a tit 4E 
#J vf 13' & £ If- « Sft Ml 1 860 fit ;fc ^ # #j £ 1 3^ 

M ?L 130^ * ft KHf ^ 14ff ii • 13 itb • ffl a & ft B S B £ 1 0^ 
M It fl* ft 1 560 * © 150#^^fe B l ^ 1 0# M A © 1 0 0 A ^_ 

& • 

& fl& ' -t ^ *t *t#4*4L*feft*.^tf<feffl # «■ ^ ?L & #f 

M tit 1" £ $ - ^ € >f 4L * ?L ft iB a a B £ _h 60 m Q B$ ' a B a K 

^tadJ^&tttoJE. ' 0 ffn Jfe fH ffl t$t 60 ?l # & m M 

M. 4% Q tfj fa Sl : * ^ & J=l -L 60 £F * & 5t ft A ' *fc U 

4£ If- % m Ml ife # * M i « *t it #■ a° 0 f ' ffij o°a 60 ft. 

a ^ m 44 & m • m b$ ' ^ B s a # a *f 9 it Ji a «t ^ - if 
t >t ji w m % m m ?i & m m n. t tl # ^ ^ ^ ^ ^ jg. & n 

m 'tt ' J- t* ^ - ^ « ># HI a B a ^ A it ^ J» It * # ^ ISJ 60 ^ ^ 

M it (CTE- coefficient of thermal expansion)' it 
^ ^ S Jf t ^ ^ t Jl (thermal cycle)? • 9 - -fr % % & 
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a a a it f f It t 1 i ^ fS] ^ ^ I ^ (thermal stress)^ 

£ -ft £ W # © (interface )# £ fl£ ,§ (delamination) • 

4& ffil & /fc o°o *g &. it m. 4± ' 

% m ^ itb > *»^ri%^-«4^«t*f4t# > 

W * ^ ^ W ^ € *fc it ^ o°o f it & 4 ^ & & ¥} ft. * A # #1 
•fcfc . ^ - $ # If ^| o 

a ^s. ^ ^ ^ - ^ ^ B a a >; ± t * ^ t a 

*fc*--fSfHttif4t#A&3£>& ' # ^ b B b >H ^ if & _L ^ & £ $t 

^ t 6 ML (conductive bump)w ^ ^ ilj It f f - ft jfe 

& ^ R. it m -l± (reliability)- 

A *'J ffl # *f & t a f f ^ f ^ ^ f ?L a || ^ f i b b b >j _L 

# if & . it m, ^ & & &_ ft it u a - 

^ # m x - § # ^ ^ ^ ^ - « ^ a B >; _l 15: # ^ t: 

b s b K M $L m it -±- a t£ % M • & # & £ *r t * * b b b » A 
#3t*£f44Lfyjg&J!gj!& ih U. ( CTE • coefficient of 
thermal expansion)^ |5] ft 1 i E y| (delamination) 0 

«t#*«i&d**..ftf'*i*f&# ' & : 5. ^ - b b b >{ - * % 
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^ t ^ f ^ ^ ^ IS ^ f # it * f * ^ f ^ *J - 

^ — 5f W 

% lll«f* ' ^ & W ^ Q %$L M $L ft & ft : i ^ - 
b s b >K 2 0' # — # ffl 4t flo 2 0 OA - *B 1Tf # # ffi ^ « 201' 

it ^ « ^ m * a 2 0 ojl ^ ^, # #*t^ft 202; 1 t ^ t a t 

2 1' ^ J?-J ^ ^ ^ B a a ^ 2 04L # ft 2 0 2_t ; - ^ It It 2 2 • ffl 
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« & & e a a £ 2 OA t & & 2 1 • it ^ If- t a J& 2 1^ ^ *p 2 1 0 0 

******** 22; llt^tWIjl 23- *B/fca*i**tJI*tt22 

_L j£ t| i£ # J. ^ ^ & & 2 14l *h & 4£ 2P 2 10; - IE ^| J| 

2 4- It 15: ^ Hf- t m & 2 3_L j£ ffl tst * £ *t M ?l 2 4 0 - a & Sf- 
t m & 2 34l Bj £ 3p ^ || tg 03 ?l 2 4 0*h % • a A £ #1 *fc 

2 5' J3»J ^ /& ^ ?f "t «F $i 2 34l ft M- 2P _h • 

-l s£ n- it ^ £ # # sk % 2 a - 2 Hffl m ^ ^ u m # m u 

# - 

It ft ' -kp % 2 A® /9f . jg. ^ - a S B IB 2 ' ^ i | t a B a 

2 0*£ /£ - a a B £ 2 0* * - # ffl * » 2 0 OA - m # # ffl 

& 2 0 1- ii ^ ^ B a B >M 2 0^ ^ ffl * © 20 0-L*£/£:££&!£& 
202° & if > iH*f — & (bumping or stud 

bumping)^ 3$ • a 3* a a B # 20^-£-#^ 20 2_t^;&-^<tS 

* 21 • « « & & 2 l^T ^ I? i fi t (solder bump) > $ 
if it H (high lead solder bunip)> 4r f &M& ( g o 1 d 
bump) ^ ^ ^ f ^ (gold stud b u m p ) # • 

& ' *» ^ 2 BIB ^ff > ifc *f - * (singulation)^ 
t ^ I'J a B B 1 2a tfi £ & JfL ^ A K 2 0' fln ^ a a a K 2 0* 

£ *t ^ % a & "2.1 ° 

3? 2 Cffl m ' ^#^-^^26' W -k? - J®- K (tape)' 
I « i t | t a B B )j 2 0' t£ & * 2 6^ - *. © 2 6 0_L 5t & 
ib £ $t M $L H 2GI > a 5. ^ - b b b >{ 2 OH * Sf- t £7 J& 2 1 
#i^^^^^-7t 2 6 1_L • 

£K ' il ft - I 1 ( mo 1 d i ng M m *'J m - f &t fSH # 
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m OJ 41 a «■ J» * j& - 4* It * ft 2 2^ ft * 2 6*. * A 

2 6 0_t > a^t^^t#^t*26±^e s a )l 2 # t & m, 
2 1 • 

g 2D® m * ' m H A 26£ 4* It # tt 2 2_t * I*- * *J 
. rfn -fit « # ft * 2 6^ ^ € & & 2 1# «fe £P 2 1 0*b £ it! it It 
j» ft 2 2JL A & * it & j$ |f 2 2^-^© 2 2 0# ^ • 

IS] . *o g 2 EBB m ^ ' it # *t 3ft ft - «f * 
(grinding > fr] 4° *ft «r £ )# * ' a#r£i£4*|t#fi 2 2A 
& & 3$. -f a 2Wf 2 1 0# -f- 4l ® 220- ffi> j& * *b & ifc 
^ € a * 2 1^ -SP 2 1 Oit *t « « * ^P 2 1 0^ & *f It * It 2 2^l 
^© 2 2 0# -f- A n. & © 22 0^^®^ (planarity)' # # i£ 
e^.^JR^W^^*^^*^* 2 ° p 2 1 0_L #i /& ±f ^1 
(build-up layer)' iSj it ^ f « 22i * ft 220^^#^l 
#j * © & (*! a ^ a B a £ 2 04L^ffl4t* 200 )a ^ ^ 
if >f A it £ t f #j|$£r^ /Jft ib (input/output' I / 0 )*& 

* * ' % 2 FBI #r ' 2'J ffl § *° 04 *» & «. # 
(photolithography)&#r^4t3t^^i 2 2^^© 2 2 0_L ^ 
f t^f »^\3- J. 4- * € Ml 2 3* 5. ^ - % % & % 2 1 
*h & *fc 2 1 0€ & & ' Si*. ' b s b ^ 2 0_Li#^^ 20 2#lt 
l^tfl* 2 1 A € 3ft Ml 2 3$ S& (redistribution )5-#r«fc.4fc 

* - #j*>^t*tA/^diiS (*. ffl TP )t * * # ^ ; 
iS ^ « W Ml 2 3-& a - *» #3 * - & & & ^ # ^ % # #* 
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% 2 GBB m TP > ^ /£ t % Ml 2 3^ if |t J$ ft 2 2.L & • 

# It IS: - *E if *»] ># 2 4^ i£ ^ % m Ml 2 3_L • & F$ t£ £ $t t $ 

•te if m M 2 4^ 0fl *L 2 4 0 > aft.f-«a»Mi2 3^fli^<P^tt« 

W ?L 2 4 0?h I ' ft II f t » & 2 34l *h & £p 3- "ST & ^ 44 
(terminal ) « 

• it fi- - f *° m ep (screen printing)^ 

tf- t s# ml 2 3-t ^ t # ^ o*f ) _h ^ - m # 2 5 - is # *& 25 

#£4-$-*t*flt#4L*fr>W*friii** ' a A £ 2 OH 4i £ *h 
^ JR. 3t SI 7F > Ao £f M % & fa # )/& t 44 54 4£ m ih ° 
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